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The Indigirka River problem looked exiremely complex following & systemstic
study undertaken after the October Revolution. It was found ‘hat this large
rivsr, with a draipege basin »f 235,000 sgqusre kilomelers,, Zreeres throvght «:
the bostom in the middle course iowvard the end of the winter, while the rase of
flov 1n the lowor course does not exceed 15 cupic mwaters per second, droppisg -
$o 6 cubic meters per second in some years. This phenomenon was explained as R
follows: under the cobditions of permafrost, "because of extreme cold in the .
scil, the existance of springg is either impossible or occurs dut rarely®”(3).
This pothded to the conclusiop that the Indigirka River has no pormﬁont sources
of ground water. .

.8 . Yot the coefficlent of flow was found %0 equal b4.li liters per seccmi per sguare
K kilometers. &ach a large ooefficigns of flov does nos correapord to the smount of
precipitation in the river basin. Consegquently, some hydrologists odiainsd negasive
values .for moisture evaporation in the Indigirka River basin. They trfed to find -
an explanstion for the phenomenon in ccnlensation of water vapor from the air, in “
oxirsmely low ewaporaticn, in good conditions of flov for atmocpheric waier,-&nd .2
2 thaving of permafrord.

In & recently published srticle (5}, the muthor astexpted to prove by - e
analysis of data ad his disposal the similarity of conditions for condensasion of

evapcration in she Indigirka‘s upper and middle course and in the Yakutsk region.

However, 1h the Yaku$sk region a faat and steady drying up of lakes is observed,

N proving an excems of evaporation evar precipitation. The author would nos con-

x aider as & tecis:» factor ibs indication that in the Verkhoyanskiy Khrebet amd L
N Cherskiy Ehr. o% (mounsain ranges) area the precipitasion is from thres to five 7
ti'we greaser shan in the midile course of tae Indigirks River. A sharp .
. difference in the thickness of she snow blenkets on the southern and the northern

glopes of Verkhoyanskiy Khrebet was established through observasions made by
V. P. S«dov in 1533. Tor $has teascn the Verkhoyansiiy Khrobut was regarddd
- a@ 8 major barrier to penetration of air wasees rich in precipitation inioc the
K Indigirkn River baain.
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The conclusion drewn was confirmed by nﬁ‘u‘v g
mountain pags on the southwestern, Aldan gide A
was 535.4 millimoters, while the precipitasion ¥ .ie
the northeastern, Indigirka, side, though Wlie )
by 500 méters. This face explains the observel A¢sresis.
140 - 150 millimters, on the Oymyakon side. R

The indigiika River differs from mosh of Mhe great riwite of ,
part of ‘Siberis in that the volums of wumer flow is groater than: efring .
flow. , L : Lo e

The author and V. P. Sedov (4) wstabliched a relasion betwesn (s) ths o ‘ Ny
gigantic layers of ice on the lsft mountaincus bank of the Indigirka Biver : by AL |
and.'(b) the sources of superpermafrost watera vhich are related %0 tha o
tectonicicrevices, the orumblod, stratffiel formetfons of sodimentary rock,
and ‘the crystalline rock massss. On this hasis, the abovo-mentionsd arstcle: ]
"(5) 'consluded that, contrary to the provill opinion, the Indigirks Biver )/
receives a considerabls supply of watexr from subpermafrost sources, although
this oconrrence manifests 1teelf in & very unusual way. During tie 6 or T
winter monthe the subperzmafrost vator of most of 4he sources provides for the ot
groweh of gizaptic ice fields mlmost reaching the Indigirks Biver amd its S
tribusaries. - Thue, natural, hugs raservoirs of watsr are formed, bringing. . .
ki water %0 the river only.in the summer vhen the thaw zets in. Since, :
thess glgantic ice depcsite may be counted by Che Mindrede 1n thks qu§1rb
River vasin, and since each one contains from one million tc tems of m{llions
of cubis meters of 4¢9; they may yield soms billicas of cubic moters O
water.

Such an eppioach would have clarified many obscure aisdl cortradictory pointu,
but for ove important stumbling dlock. Aceording to A: F, Middsxdorf (3) -- b
the currently prevaisnt opinion -- moat of the large deposits of ice of the
Irdigirka Rive: basin@érs furmed by river water of atmospheric origin. It
should be pointed ~ut, however, that odeervations amd data to supsort this
op!nion are lacking.

During the past and winter w~ had & chance to visit the ' ather regions
of tka Indigirks basin. While tyying to discover the courcs for the glgantic
leyer of 1ce formed evsry ysur in the ¥cma kiver bed nesr Stz emtuary, ve
came ypon the source of & samll river, the Tary—~-Yuryakh {"layer of ice
river’), which was ice-fres on 13 Kovember, appearing suddenly in the middle
cf & forgst on the Moma River upper terrace at the foot of the stesp slope
of & third terrace 25 - 30 meters high. The Taryn-Yuryakh has neither a
valley nor any drainage basin above the source. The siream located at a
distance of 6 - 7 kilometers from the Mcma River bed, comes out of sand .
and psbble daposits on cthe upper terrace. Along with the water, multiple A
Jets of gas gushsd forth. The water temperature vas 1.k degrees, with the &ir
temparature -35 degrees. At this time tke Indigirka River at Mowe pettlement
was covered with ice 50 - 60 cehtimetdrs thldk, 1ts water temperature going
down to O degrees.

The flox of the Taryn-Yuryakh River woasured with a hydromstric vane was 5
1.25 cubic meters per secord. The vater i3 freeh, containing not more than ke
100 m1lligrems per liter of dissoived salts -- less than the water of the -
Indigirks. The pH was >.5 whereas that of the Indigirka River water was
6.95. Ths local inhabitants are corrsct ‘n regarding the small river, and
not the large Moma River, as the fecder of tho ice layer, though the latter
is located in the Moma River bed 10 - 12 kikometere from the M™iryn-Yuryskh.
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B In'the upper course: area of the Noma Riv

v from:the river ani the Segyr settlement (ULikhay

: i 6f the Cherakiy Ehrebet, at an altitude of about

level and uguerely in the middle of & forewt;
water. source, witu a flow of more thsm 3 ou
connsetion whatgoever: either with a river or with a-ds
i only was the spring not frozen for a considersble-& Uy
R on 1ts thawed banks wus melting avay. On 28 N watar
o wai 8.3 . degress centigrade with the air tempersture -Al degxees
L ¥ven at 2,5 kilometsrs from the hesd of the syring, the water &
= a8 ‘84111 above 6 degrees. Such a temperaturs for ground wa

' where the ‘average yearly stmoapherié. tomperatures ie 12 to 24
temperatuie of superpermafrcst ground water is 0.5 ‘0 2.3
sumrer, 1s extremely high and unuaual.

Goologist S. 8. Kolchin nae reported that in the vallsy of the Z6-kilcmeter- B -
long Chalba River, which fiows into tho In'yali River, & left tritutery of {8
the Ipdggitrkn, thers 1e & 25-meter-desp proapeoting pit where he encountered

8. water-bearing level whore the water temperature 414 not drop below 12

degrees. centigrade with the air temperature at -50 degress centigrade,

: The waters: _of the abave-mentisned Ulakhan-Kyel'skly apring, wvhose tempexature
1z 8.3"degress, .formy an. entire river, without velley or dreinags basin, flowiry
10. - 12 kilometers intc the Arga-Yuryekh River, where a gigantic layer of ice ‘
is formed.

: In the middle course of the Yeysmyu River, a right iributary of the
B Moma, @ layer of ice wae discovered with an area of more vhan 4.5 aguers ¥ilo -
T metors 0nd containing mors than 15 million cublc mutsrs of 1c¢d towerdt the enmi .
S of the: winter. From the pravious jear's isyer of i¢s thels remalned the .
- edges ard whols strips of tce 1.2'- 1.5 meters thisk. Xo produse such an
amount of ice during the seven winter months therme miet ©o» o feedor with &
flow of nct less than 800 liters per secorl. The area of the TeySmyu basin
upstream from the layer of ice is only 500 - 600 square kilomsters.

A nonfreezing spring of ground water, with a temperaturs of 2.1 dagrees
centigradé vhsn the air temperature was -27.% degrees, was found upstream
from the layer of ice. The spriag flow was more than 500 liters per ‘gecond
on 20 Yovember. Dovnotream from the layer of ice the river bed was dry; the
autumn ice had caved in and the dry grevék hottom could be seen through the
cracks. But at the very mouth of .2 river thers 1. another spring of ground
waler, with al-ost the same temperature and & flow of 558 1iters per esecond, A
whoge water is a source for the it¢) layer ir the Ulakhan-Tayn. .

In the Moma River tsd upatream from the layer of ice there was an .
unfrozen petch of water. In order to detesmiine the nature of the ice-free .
patch of water, & schematic survey of temperature wae made. The water
temperature of the Moma 400 meters upstream from the ice-free patch of water
vas O dsgrses; 100 meters upatrcam from the ‘patch 0.3tdegrees; at the upper
sddof the ice-free patch of water 7.1 degrees; in the middle of the patelL
- 5.6 degrees; and at 1ts loser enmd 4.5 degrees, The chemlcal composition
of the water in the fve-free area was different from that of the Moma River
B vater upstream whers the ice was 25 - 7O cwntdmevers.. The air vemperature

was -30 degrees centigrade on that day.

The springe of subpermafrost welers and gigentic layers of ice are
numeroue in the Moma River basin. Here ws noted the largest and most n
typical ones, underlining enpecially the lack of conmection with rivars

in some of them.
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The Kuydusunekiy epring was discovered in the Oymyskon
beginning of Octobsr. The water tempsrature was. 5.2 degreds
tempsrature -5 degrees; the superpermafront ground-water
degress; the water temperature of the Kmyfiuenn River 1.3 .
Buor-Yuryakh River water temperature 0.6 d.ogrut. At the A8
with air temperature -k6 degrees, the spring was i P B
188usd clouds of steam, The upper part of the TYoligirke Riyer |
by ‘our:observations on 12 December as well as hy asrisl pl!otmraﬁl,
in 1ce-—froo springz and gigentic layers of Jce.

The Nera Rive basin 1s typically an fce basin, Acvording to onct uu s i
obtatned by serisl survey, there are 13 gigsntic layers ¢f cice with an ares :
of not less than 250 yguare kilometers. The mass of ice socuwulating in thess
lajsrs represents more than 500 million cubic meters. Durinmg the exmtirve
winter ice~-free streams couid be seen in the upper ends of most .f the ice
layers. Espaclally large ones are in the upper reaches of the Andygycher f ]
- and Yeyémyu rivers at an alititude of 800 - 1,200 meters, |

In order to show kow the gigantic layers of ice and their feeder-springs
ot sibpernafrost water influence the volume of flow of the Fera River, we
ghall ci%s game hydrologic obssrvations for 194k - 1945, The average yearly
flow 1k kilometers downatresn from the mouth of the Andygychan River, with a

% i Ed drainage area of 21,750 square kilomsters, was 139 and 14¢ cubic meters per

sezond. It 1: graator than the flow of the Yana River at Verkhoyansk, with
_’ a drainage ares of 75,000 square kilometwrs. Tue rate of flow is 6.k - 6.7
Doy 11ters por secomd pexr square kilometer; the volume of tlov per anmum is

ol 4,38 - 4,60 cubic kiloweters. Tne averags yearly precipitation for 4he
besin 414 not exceed 280 milimeters. The summer 11 the Ners :liver basin
15 hot (the average monthly temperatrve in July 1s 1% %o 16 degrves), aml
evaporation would rsarecly be less than 109 md limetore, (o).

K3

Thua, tke conclusion drawn correspods fully with the opinion expressad
by V. P. Sedov and !the author in 1940 apd 19%k1. (%) The gixeutic layers of
ice are the reservdifrs ¢f subpormafrost waters feeding the rivers:of the -
Iniigirka basin and controlling their flow. It should he sdded that the .
Irdigirka Rivsr is characteristically similaer tc the rivers o: glauiai regions.
Tr+ Imdigirka River summer high vater is of great importsancs to river
naviguation,

The region of the "Cold Pole" 1g zlsc the region of the warmest spring
of eubpermafrost waters. In other parts of Northern Siberis --:for example,
in Tst'-Yeniseyekiy Port, Yakutsk and Ygurke ~- the tamperaturc of sub-
permfrost vater never goes above 1.5 degrees. even at depthe down to
800 meters.

Thie pheromenon can be explainsd by the difference In the charactsr
ard oge of the geologic structures of the given rogione.
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